Effects of gravitational loading on rat soleus muscle fibers following hindlimb suspension.
Effects of 16 days of hindlimb suspension and 16 days of ambulation recovery at 1-G or 2-G environment on the characteristics of soleus muscle fibers were studied in male Wistar Hannover rats. The mean cross-sectional area and myonuclear number in isolated single fibers at the termination of suspension were approximately 30% and 25% of the controls, respectively. Satellite cells were distributed evenly throughout the fiber length in the control. However, the number of satellite cells distributed at the middle of the fiber was less in the unloaded rats immediately after the termination of suspension. Both the numbers of quiescent and mitotic active satellite cell per fiber were approximately 57% less immediately after the termination of suspension than controls. The number of satellite cells at the end of fibers was increased first during the early phase of reloading. Subsequently, the number at the middle was gradually increased. The myonuclear number per fiber was also less (approximately 25%) in the unloaded than the age-matched control at the termination of suspension, but was increased following the recovery. Although the mean in vivo sarcomere length of the soleus muscle was shortened in response to plantarflexion of ankle joint, the length at the certain ankle joint angle was increased after 16 days of suspension due to sarcomere remodeling. The length at the proximal and distal, rather than the middle, portion of the fiber was stretched in both reloaded and control rats in response to dorsiflexion of the ankle joint. But it was noted that the magnitude of stretch was greater in the unloaded rats. It is suggested that the fiber end is more stimulated rapidly than the middle portion by the load applied to the muscle during the ambulation recovery.